The objective of this study was to determine the steady-state plasma and intrapulmonary pharmacokinetic parameters of orally administered cethromycin in healthy volunteers. The study design included administering 150 or 300 mg of cethromycin once daily to 25 or 35 healthy adult subjects, respectively, for a total of five doses. Standardized and timed bronchoalveolar lavage (BAL) was performed after the last dose. Blood was obtained for drug assay prior to the first and last dose, at multiple time points following the last dose, and at the time of BAL. Cethromycin was measured in plasma, BAL, and alveolar cell (AC) by using a combined high-performance liquid chromatography-mass spectrometric technique. Plasma, epithelial lining fluid (ELF), and AC pharmacokinetics were derived by noncompartmental methods. C max /90% minimum inhibitory concentration (MIC 90 ) ratios, area under the concentration-time curve (AUC)/MIC 90 ratios, intrapulmonary drug exposure ratios, and percent time above MIC 90 during the dosing interval (%T > MIC 90 ) were calculated for recently reported respiratory pathogens. The kinetics were nonlinear, i.e., not proportional to dose. In the 150-mg-dose group, the C max (mean ؎ standard deviations), AUC 0-24 , and half-life for plasma were 0.181 ؎ 0.084 g/ml, 0.902 ؎ 0.469 g · h/ml, and 4.85 ؎ 1.10 h, respectively; for ELF the values were 0.9 ؎ 0.2 g/ml, 11.4 g · h/ml, and 6.43 h, respectively; for AC the values were 12.7 ؎ 6.4 g/ml, 160.8 g · h/ml, and 10.0 h, respectively. In the 300-mg-dose group, the C max (mean ؎ standard deviations), AUC 0-24 , and half-life for plasma were 0.500 ؎ 0.168 g/ml, 3.067 ؎ 1.205 g · h/ml, and 4.94 ؎ 0.66 h, respectively; for ELF the values were 2.7 ؎ 2.0 g/ml, 24.15 g · h/ml, and 5.26 h, respectively; for AC the values were 55.4 ؎ 38.7 g/ml, 636.2 g · h/ml, and 11.6 h, respectively. We concluded that the C max /MIC 90 ratios, AUC/MIC 90 ratios, %T > MIC 90 values, and extended plasma and intrapulmonary half-lives provide a pharmacokinetic rationale for once-daily administration and are favorable for the treatment of cethromycin-susceptible pulmonary infections.
quired pneumonia, but its in vivo penetration into pulmonary alveolar cells (AC) and pulmonary epithelial lining fluid (ELF) in humans has not been reported.
Techniques for the in vivo measurement of the concentration of antibiotics in ELF and AC have been reported previously (4) (5) (6) (7) (8) (9) . The purpose of this investigation was to determine the steady-state plasma and intrapulmonary pharmacokinetic and pharmacodynamic parameters of two dosage regimens of orally administered cethromycin in healthy volunteers.
MATERIALS AND METHODS
Study design and subjects. This study was a prospective, nonblinded study of the plasma and intrapulmonary concentrations of cethromycin at steady state. All subjects gave written informed consent and were required to be between 21 and 55 years of age and have a body mass index of 18 to 29 (1) . The evaluation included a medical history; physical examination; baseline laboratory testing, including complete blood count with differential, platelet count, blood urea nitrogen, serum creatinine, aspartate aminotransferase, alanine aminotransferase, gamma glutaryl transferase, calcium, inorganic phosphates, sodium, potassium chloride, 5-nucleotidase, leucineaminopeptidase, reticulocyte count, serum human chorionic gonadotropin (if female), alkaline phosphatase, total bilirubin, glucose, total protein, albumin, and uric acid; urinalysis with urine drug and alcohol screen; and electrocardiogram. The evaluation was repeated prior to administration of cethromycin and, except for the urine drug and alcohol screen, following bronchoscopy. Subjects were excluded included those who had a history of clinically significant disease; clinically significant abnormal findings at the screening physical examination (including laboratory tests); intolerance to cethromycin, macrolides, or lidocaine; positive drug screen; history of smoking within the previous 6 months. Other subjects excluded were those who were required to take chronic medications other than birth control pills and hormone replacement therapy and those receiving any investigational drug within 30 days prior to the study. Twenty-five subjects in the 150-mg-dose group were assigned to one of five groups of five subjects each according to the time of bronchoscopy: 2, 4, 8, 12, and 24 h following the last dose. Thirty-five subjects in the 300-mgdose group were assigned to one of seven groups of five subjects each according to the time of bronchoscopy: 2, 4, 6, 8, 12, 24 , and 48 h following the last dose. The 2-and 4-h time periods were chosen to approximate the peak (C max ) intrapulmonary concentration of cethromycin; the 8-h time was chosen as an approximate midpoint between the C max and minimum concentration of drug in serum (C min ) (24 h) in a once-daily dosing regimen. The 48-h time point (300-mg-dose group) was selected to examine the possibility of a long intrapulmonary t 1/2 .
Cethromycin was administered orally in a dose of 150 or 300 mg, once daily, for a total of five doses. The first and last doses of study medication were administered under direct supervision in the General Clinical Research Center (GCRC) at the University of California, San Francisco (UCSF). Subjects were observed for 30 min after the first dose for adverse effects. Subsequent doses were taken according to oral and written instructions and were documented in a written diary by the subjects.
Bronchoscopy and BAL. Standardized bronchoscopy, bronchoalveolar lavage (BAL), and clinical monitoring (7, 8, 9) were performed at the GCRC at 2, 4, 8, 12, and 24 h (150-mg-dose group) or at 2, 4, 6, 8, 12, 24, and 48 h (300-mg-dose group) after the administration of the last dose. Systemic sedation was not used.
A fiber optic bronchoscope (Pentax FB-18BS) was inserted in the right middle lobe. Four 50-ml aliquots of normal saline were instilled, and each was immediately aspirated into a trap. The average duration of the bronchoscopy was 4 min. The specimens were kept on ice until they were frozen. The first aspirate was discarded. The second, third, and fourth aspirates were pooled (pooled BAL). The volume of the pooled BAL was measured and recorded. Measured aliquots of the pooled BAL were sent to the clinical laboratory for cell count and differential. A known volume of the pooled BAL was immediately spun at 400 ϫ g for 5 min in a refrigerated centrifuge. The supernatant and the cells were separated and frozen at Ϫ70°C until assay. A small aliquot of the supernatant was frozen separately for urea assay.
Blood samples. Blood was obtained for cethromycin assay just prior to administration of the last dose, at 0.5, 1.0, 1.5, 2.0, 2. Specimen handling. Blood samples were kept on ice until centrifugation. The plasma was separated and then frozen at Ϫ70°C until assay. Immediately prior to analysis, the BAL cell pellets were resuspended in 3.0 ml of deionized water and were sonicated for 2 min on ice.
Cethromycin assay. Quantitation of cethromycin in plasma, BAL, and AC was conducted by using a specific and sensitive high-performance liquid chromatographic-tandem mass spectrometry method (22) . This method measures total cethromycin (protein bound and unbound). Briefly, the mobile phase consists of 50% acetonitrile, 0.05% acetic acid, and 5 mM ammonium acetate; the column used is a C 8 reverse-phase column. The retention times for cethromycin and the internal standard were approximately 2.0 and 2.7 min, respectively, with a total run time of 3.5 min. Detection was carried out with electrospray mass spectrometry in a multiple-reaction monitor mode. Preparation of samples requires a solvent extraction step. After addition of an internal standard, 0.5 ml of plasma was extracted with 3 ml of methyl t-butyl ether, evaporated, and resuspended in 50% acetonitrile. BAL and AC suspensions were extracted in a similar manner, but prior to the extraction step the pH was adjusted by adding 50 l of a 0.1 M NaOH solution. Plasma and BAL and AC standard curves were linear from 1.0 to 1,000 ng/ml and from 0.2 to 200 ng/ml, respectively.
The mean (Ϯ standard deviation [SD]) coefficients of variation and ranges of the assay for intraday and interday determination together for plasma, BAL supernatants, and AC suspensions were 6.65 Ϯ 3.16 (range, 2.51 to 10.5%), 6.64 Ϯ 2.43 (range, 2.74 to 8.92%), and 7.14 Ϯ 2.70 (range, 2.08 to 9.58%), respectively. The accuracy ranges for all determinations in plasma, BAL supernatants, and AC suspensions were Ϫ8.89 to 12.0%, Ϫ5.67 to 11.6%, and Ϫ0.229 to 11.9%, respectively.
Quantitation of volume of ELF and concentration of antibiotics in ELF and AC. The amount of ELF recovered was calculated by the urea dilution method as described by Rennard et al. (23) and as reported in other previous pulmonary pharmacokinetic studies (4) (5) (6) (7) (8) (9) . The concentration of urea in serum was analyzed by the clinical laboratory at UCSF using a coupled urease-glutamate dehydrogenase enzymatic method, modified by Boehringer Mannheim Corporation (Indianapolis, Ind.) (24) . Measurements were made at a fixed time interval, permitting automated analysis with a BM 747 Analyzer (Boehringer Mannheim). Urea was measured in BAL supernatant utilizing a modified enzymatic assay (Infinity BUN kit UV-63; Sigma, St Louis, Mo.) as previously reported (4) (5) (6) (7) (8) (9) . The assay is linear (R 2 ϭ 0.99) for concentrations of urea in BAL from 0.047 to 0.750 mg/dl. Controls were included with every run and, if not within 10% of the known value, the standard curve, controls, and specimen assays were repeated.
The volume of ELF in BAL fluid, the concentration of antibiotic in the ELF, and the concentration of antibiotic in AC were derived using methods and calculations that have been previously published (4-9). The volume of AC collected in the pellet suspension was determined from the cell count in the BAL fluid. Because of cell loss during centrifugation, the actual number of cells recovered may be lower than the number counted, and the antibiotic concentration may be approximately 20% greater than we calculated (26) . Differential cell counting was performed after spinning the specimen in a cytocentrifuge. The volume of AC in the pellet suspension was determined by using a mean macrophage cell volume of 2.42 l/10 6 cells (2). Statistical, pharmacokinetic, and pharmacodynamic analyses. Descriptive statistics, graphic representations, database management, and kinetic analysis were performed with Kinetica 2000 (version 4.1.1; InnaPhase Corporation, Philadelphia, Pa.), SPSS (version 11.0.1; SPSS, Inc., Chicago, Ill.), and PROPHET (version 6.0; AbTech). Because the interpatient variability of plasma, ELF, and AC cethromycin concentrations at each of the selected time periods was not known prior to the study, we used sample sizes (five in each group) based upon prior experience with rifapentine and linezolid and a similar study design (7, 9) . The log trapezoidal rule was used to compute the AUC 0-24 for the mean concentration-time data in plasma, ELF, and AC after the fifth dose. The plasma, intracellular, and ELF concentration-time data declined monoexponentially; the means of the observed concentrations at each BAL time, from 6 to 24 h (150-mg-dose group) or 6 to 48 h (300-mg-dose group) were used to calculate k el , the elimination rate constant. Fitting was performed by using a weighting function (1/Y 2 ), where 1/Y was the reciprocal of the observed concentration. The plasma, ELF, and AC t 1/2 s were calculated by using the relationship t 1/2 ϭ 0.693/k el . The intrapulmonary drug exposure ratio was defined as the AUC 0-24 for ELF or AC divided by the AUC 0-24 for plasma.
Analysis of variance was used to compare the concentrations in plasma, AC, and ELF and to compare ELF recovery and AC recovery at each of the different time periods. Prior to performing the analysis of variance, the data sets were tested for normality (Wilk-Shapiro) and equality of variances (Levene's test). Parametric and nonparametric analyses were performed with the Newman-Keuls or Friedman test, respectively (28) . Linear regression was performed by using the method of least-squares estimation. A P value of Ͻ0.05 was regarded as significant.
For the pharmacodynamic calculations, the concentrations of cethromycin b There were no significant differences among the plasma C max s (P Ͼ 0.05). c AC concentrations were significantly higher than ELF concentrations at 2, 4, and 8 h (P Ͻ 0.05) but not at 12 (P ϭ 0.06) and at 24 h (P ϭ 0.06); ELF concentrations were significantly higher than plasma concentrations at 4 (P ϭ 0.000) and 8 h (P ϭ 0.029) but not at 2 (P Ͼ 0.120), 12 (P ϭ 0.059), or 24 h (P ϭ 0.151). 
RESULTS
Sixty subjects were enrolled in the study. Seventy subjects were given consent, 10 were excluded after enrollment and were replaced with 10 additional subjects, 4 withdrew consent, 3 withdrew due to illness, 2 did no meet eligibility criteria, and 1 had an abnormal electrocardiogram.
In the 150-mg group, the mean age of the 25 subjects was 31.7 Ϯ 7.3 years; 15 were men and 10 were women; 17 were Caucasian, 4 were Asian, 2 were African-American, and 2 were Hispanic; the mean (Ϯ SD) weight and serum creatinine values were 67.6 Ϯ 11.6 kg and 0.9 Ϯ 0.2 mg/dl, respectively; the remaining screening laboratory tests were within normal limits.
In the 300-mg group, the age (mean Ϯ SD) of the 35 subjects was 29.5 Ϯ 6.7 years; 20 were men and 15 were women; 25 were Caucasian, 5 were Asian, 3 were African-American, 1 was Hispanic, and 1 was other; the mean (Ϯ SD) weight and serum creatinine values were 69.1 Ϯ 11.2 kg and 0.9 Ϯ 0.2 mg/dl, respectively; the remaining screening laboratory tests were within normal limits. None of the differences in age, weight, or serum creatinine between the 300-and 150-mg groups were significant (P Ͼ 0.05).
For both dose groups, there were no serious adverse events and the subjects returned to their normal duties following the bronchoscopy and BAL. Six subjects experienced transient chest discomfort or elevated temperature. Self-limited lightheadedness occurred in 23 subjects. Transient rales and/or diminished breath sounds were present in 42 subjects following the procedure. This is an expected finding following instillation of fluid for the purpose of BAL. On repeat laboratory testing, eight subjects had elevated liver function tests, two had elevated serum creatinine, five had decreased hemoglobin, and one had an elevated white blood cell count. AC recovery was not significantly different among the five time groups in either dose group (P Ͼ 0.05) (Tables 1 and 2 ). For both dose groups, the majority of the cells (mean Ϯ SD) at all time periods were in the monocyte/macrophage class and ranged from 81.8% Ϯ 14.5% to 91.6% Ϯ 6.8% in the 150-mgdose group and from 69.2% Ϯ 23.3% to 86.0% Ϯ 10.7% in the 300-mg-dose group. AC recovery was not correlated with concentrations of cethromycin in AC for either the 150-mg-dose group (R 2 ϭ 0.007; P ϭ 0.68) or the 300-mg-dose group (R 2 ϭ 0.008; P ϭ 0.62). The volume (mean Ϯ SD) of ELF recovered from the 150-mg-dose group was not significantly different among the time groups (P Ͼ 0.05) ( Tables 1 and 2 ). The volume (mean Ϯ SD) of ELF recovered from the 300-mg-dose group was not significantly different among the time groups (P Ͼ 0.05) ( Table 2 ). ELF recovery was not correlated with concentrations of cethromycin in ELF for either the 150-mgdose group (R 2 ϭ 0.02; P ϭ 0.45) or the 300-mg-dose group (R 2 ϭ 0.06; P ϭ 0.17).
Plasma.
Comparison of the plasma concentrations determined at the time of bronchoscopy indicated that drug absorption among subjects within each time and dose group was equivalent (P Ͼ 0.05 for all comparisons) (Tables 3 and 4) . The plasma C max , T max values for the 150-mg-dose group (n ϭ 25) and 300-mg-dose group (n ϭ 35) were 0.181 Ϯ 0.084 g/ml, 2.01 Ϯ 1.30 h, and 0.500 Ϯ 0.168 g/ml, 2.09 Ϯ 0.03 h ( Table  5 , Fig. 1 and 2 ). The plasma t 1/2 and AUC for the 150-and 300-mg-dose groups were 4.85 Ϯ 1.10 h, 0.902 Ϯ 0.469 g · h/ml and 4.94 Ϯ 0.66 h, 3.067 Ϯ 1.205 g · h/ml, respectively (Table 5) threefold increase in the C max and AUC during the dosing interval. The plasma t 1/2 s for the 150-and 300-mg-dose groups were not affected by dose and were not significantly different (P Ͼ 0.05). There was no correlation between the weights of the subjects and the trough concentrations of cethromycin at 24 h following the fourth dose for the 150-mg-dose (R 2 ϭ 0.02; P ϭ 0.54) or the 300-mg-dose (R 2 ϭ 0.03; P ϭ 0.31) groups. Thus, although these doses were not weight corrected, the plasma concentrations were not affected by the size of the subjects within the limits of the criteria used for enrollment.
The plasma C max /MIC 90 , AUC/MIC 90 ratios and %T Ͼ MIC 90 for S. pneumoniae, M. pneumoniae, C. pneumoniae, H. influenzae, and M. catarrhalis are summarized in Table 6 .
ELF. For the 24-h dosing interval, the ELF concentrations (mean Ϯ SD) determined at the time of bronchoscopy ranged from 0.9 Ϯ 1.0 g/ml at 2 h (C max, T max ) to 0.1 Ϯ 0.1 g/ml at 24 h (C min , T min ) for the 150-mg-dose group and from 2.7 Ϯ 2.0 g/ml at 4 h (C max , T max ) to 0.1 Ϯ 0.1 g/ml at 24 h (C min , T min ) for the 300-mg-dose group (Tables 3 and 4 ). The t 1/2 and AUC 0-24 in ELF were 6.43 h and 11.4 g · h/ml in the 150-mg-dose group and 5.26 h and 24.15 g · h/ml in the 300-mg-dose group, respectively ( Table 7 ). The calculated intrapulmonary drug exposure ratio for ELF was 12.6 and 7.9 for the 150-and 300-mg doses, respectively. The ELF pharmacokinetics were also nonlinear. Doubling of the dose resulted in an approximately threefold increase in the C max . The effect of dose was less (approximately 2.1-fold increase) on AUC. The ELF t 1/2 s for the 150-and 300-mg-dose groups were not affected by dose and were not significantly different (P Ͼ 0.05).
For the 150-mg group, the mean cethromycin concentrations at each time point in ELF were above the MIC 90 s for M. catarrhalis, S. pneumoniae, M. pneumoniae, and C. pneumoniae for the entire 24-h dosing interval, i.e., %T Ͼ MIC was 100% (Fig. 1) . None of the mean drug concentrations were above the MIC 90 value for H. influenzae, i.e., the %T Ͼ MIC was 0. For the 300-mg group, the mean cethromycin concentrations at each time point in ELF were above the MIC 90 s for M. catarrhalis, S. pneumoniae, M. pneumoniae, and C. pneumoniae for the entire 24-h dosing interval, i.e., %T Ͼ MIC was 100% (Fig.  2) . None of the mean drug concentrations in ELF were above the MIC 90 value for H. influenzae, i.e., the %T Ͼ MIC was 0. The ELF C max /MIC 90 , AUC/MIC 90 ratios and %T Ͼ MIC 90 for S. pneumoniae, M. pneumoniae, C. pneumoniae, H. influenzae, and M. catarrhalis are summarized in Table 8 .
AC. For the 24-h dosing interval, the mean (Ϯ SD) AC concentrations determined at the time of bronchoscopy ranged from 12.7 Ϯ 6.4 g/ml at 8 h (C max, T max ) to 2.9 Ϯ 2.4 g/ml at 24 h (C min , T min ) for the 150-mg-dose group and from 55.4 Ϯ 38.7 g/ml at 6 h (C max , T max ) to 6.7 Ϯ 3.4 g/ml at 24 h (C min , T min ) for the 300-mg-dose group (Table 3 and 4). The T 1/2 and AUC 0-24 in AC were 10.0 h and 160.8 g · h/ml and 11.6 h and 636.2 g · h/ml in the 150-and 300-mg-dose groups, respectively. The calculated intrapulmonary drug exposure ratios for AC were 178 and 705 for the 150-and 300-mg-dose groups, respectively. The effect of the nonlinear pharmacokinetics was greater in AC than in plasma or ELF. Doubling of the dose resulted in an approximately fourfold increase in the C max and AUC. The AC t 1/2 s for the 150-and 300-mg-dose groups were not affected by dose and were not significantly different (P Ͼ 0.05).
For the 150-and 300-mg groups, the mean cethromycin concentrations at each time point in AC were above the MIC 90 s of the drug for M. catarrhalis, S. pneumoniae, and C. pneumoniae, i.e., the %T Ͼ MIC was 100%. The pattern was similar for H. influenzae with the exception of the mean AC concentration at 24 h in the 150-mg group ( Fig. 1 and 2) . The AC C max / MIC 90 , AUC/MIC 90 ratios and %T Ͼ MIC 90 for S. pneumoniae, M. pneumoniae, C. pneumoniae, H. influenzae, and M. catarrhalis are summarized in Table 9 .
DISCUSSION
The nonlinearity of the plasma pharmacokinetics of cethromycin has previously been reported for animal models (16, 27) and for a single-dose study on healthy human subjects (R. S. Pradhan, L. E. Gustavson, D. D. Londo, Y. Shang, J. Zhang, and M. Paris, 40th ICAAC, abstr. 2138, 2000). This study confirms the nonlinearity of cethromycin kinetics and extends the observation to multiple-dose administration and to the intrapulmonary drug concentrations. Dose-related efficacy data for the treatment of community-acquired pneumonia in humans . The MIC 90 s used for the pharmacokinetic/pharmacodynamic calculations in this study were those reported in recent literature. Thus, the calculated pharmacokinetic/pharmacodynamic indices are clinically relevant and are those that are likely to be achieved in the present treatment of communityacquired respiratory infection; however, these indices apply only for those organisms whose MIC 90 s fall within the concentrations used in this study.
In a murine pneumococcal pneumonia model, the serum AUC/MIC ratio and the C max /MIC ratio were best correlated with reduction in pulmonary bacterial counts (16) . Cethromycin exhibited bactericidal activity, irrespective of macrolide susceptibility. In this model, an AUC/MIC ratio of Ͼ50 or a C max /MIC ratio of 1 was associated with bacteriostatic effects and a twofold or greater ratio of maximized survival. In a rabbit model of pneumococcal pneumonia, in which telithromycin was studied, pulmonary bacterial clearance was correlated with time (in serum) above minimal bacterial concentrations of Ͼ33% of the dosing interval; bacteriologic failure was correlated with time (in serum) above minimal bacterial concentrations of Ͻ25% of the dosing interval (20) . The importance of concentration-dependent activity of cethromycin has also been shown in a murine thigh infection model (D. R. Andes and W. A. Craig, 42nd ICAAC, abstr. 2139, 2002). These authors demonstrated that the most important correlate of efficacy was the AUC/MIC ratio (r 2 ϭ 0.88), followed by the C max /MIC ratio (r 2 ϭ 0.78) and the %T Ͼ MIC value (r 2 ϭ 0.64).
In this study, the high intrapulmonary C max /MIC and AUC/ MIC ratios, high intrapulmonary drug exposure values, and prolonged %T Ͼ MIC values support a once-daily dosing regimen for the treatment of respiratory infection due to susceptible pathogens. Based on these data, it is likely that a greater Fig. 2 ). Further investigation is warranted in this area. We did not directly measure intracellular antimicrobial activity in AC, and the presence of the drug does not confirm antimicrobial activity. However, intracellular cethromycin has been reported to accumulate and to retain its antimicrobial activity within polymorphonuclear cells (13) . A larger dose would also yield C max ELF concentrations that would likely exceed the MIC 90 for H. influenzae; however, the determination of the duration above MIC 90 and other pharmacodynamic parameters requires further investigation. Six individuals were included at each bronchoscopy time period. The pharmacokinetic/pharmacodynamic calculations are based upon the mean data, and because of interpatient variability our conclusions may not apply to all individuals in the group. At all time periods, plasma cethromycin concentrations were less than those observed in AC and ELF, suggesting that cethromycin was concentrated in the pulmonary compartments. The physiological basis for this differential penetration into the lungs is unknown. The high concentrations in AC suggest that this drug may also be clinically useful in the treatment of respiratory infection that is due to susceptible intracellular pathogens, such as Legionella spp. (11) or Listeria spp. (3) . The demonstration of efficacy would require controlled clinical trials.
This study was not designed to measure the effect of protein binding on cethromycin concentrations or the calculated pharmacodynamics. Our assay measured total (free and proteinbound) antibiotic concentrations in plasma, ELF, and AC. The fraction of free drug in these compartments was not determined. Because the protein binding is concentration dependent and the total drug concentrations varied widely between the compartments and with time, it is likely that free drug concentrations and the pharmacodynamic ratios were less than those that we have reported and that this effect would be greatest in serum. Further investigation is warranted to determine the effect of protein binding on the pharmacodynamics of cethromycin in these compartments.
In summary, our data indicate that cethromycin in a oncedaily dosing regimen is likely to be effective for the treatment of respiratory infection due to susceptible pathogens.
